This study aims to examine effect of capital structure and ownership structure on firm performance. In addition, this study also examines the existence of reverse causality of the relation between capital structure and performance of firms in three ASEAN countries. We test the reverse causality hypothesis of firm performance to capital structure, which is viewed in light of two competing hypotheses: the efficiency-risk hypothesis and franchise-value hypothesis. In general, the results support the agencycost hypothesis, and confirm reverse causality hypothesis in in the sample firms, through the existence of entrenchment effect in firms with the lowest and highest level of ownership concentration and the franchise value hypothesis.
Introduction
Corporate ownership structures are commonly divided into two types of ownership, i.e: concentrated and dispersed ownership. In concentrated ownership, firms are generally controlled by its founders such as a family, an institution, or by other types of ownership. Meanwhile, dispersed firm are commonly manage by professional managers and controlled by individual investors (Cadbury, 1992) . Scholarly literature on the relation between corporate governance and capital structure has been conducted to account for various issues. For example, Cespedes et al (2010) and Munisi et al ( 2014) examine the relationship between ownership concentration with capital structure respectively. In addition, Sun et al (2015) examine the relation between firm's ownership and financing decision, while Wang (2005) , King and Santor (2008) , and Xiaonian and Wang (1999) tested the relationship with firm's performance.
A well-known theory of the relationship between firm ownership structure and firm's performance is known as agency theory of Jensen and Meckling (1976) has been applied in many studies. They describe the relationship as a contract between a principal (shareholders) and agent (management) to conduct managerial activities, including delegation of authority in the decision-making process. Although this relationship may have the potential for conflict of interest between the two parties, the studies also suggest that it may enhance firm performance in the case of an owner-manager (Shleifer and Vishny, 1986 ). This hypothesis supported by many empirical studies, like Demsetz and Lehn (1985) . They concluded that firms with ownership dispersion would give more value to the stakeholders than those with more concentrated ownership. However, some studies did not support the previous findings. For example, King and Santor (2007) found ownership concentration does not significantly affect firm's performance, while other study by Margaritis and Psilaki ( 2010) suggest that firms with a concentrated by family ownership are found to have better performance than non-family firms In addition, Romano, et al., (2000 also found that family ownership significantly related to firm's debt. These inconclusive results bring question on the impact of ownership on firms' performance after controlling some environmental factors.
The choice of ownership structure cannot be separated from its capital structure, since both of them related to agency problem between owner and manager. In this case, managers will decide to use less leverage to reduce the possibility of bankruptcy, but to avoid over-investment, managers may decide to increase leverage in the case of excess cash flows (Jensen and Meckling, 1976; Fama, 1980; . A firm's capital structure will significantly affect its performance, as suggested by Simerly and Li (2000) . The influence of capital structure, which is measured as the ratio of debt to equity depends on the level of dynamicity of the firm's environment. For example, in a less dynamic environment, leverage has a positive impact on a firm's performance as in Park and Jang (2013) and Masulis (1983) who found a positive relationship between debt and firm's performance. However, in a very dynamic environment, leverage may have a negative impact.
The impact of leverage on a firm's performance is explained by two hypotheses: the agency-cost hypothesis and reverse causality hypothesis, which is tested through the efficiency-risk hypothesis and the franchise value hypothesis. A study by Berger and Bonaccorsi di Patti (2006) suggests that efficient firms will have better performance and generate higher returns. Therefore, they may have a better position to replace equity shares with debt in their capital structure. Based on the efficiency-risk hypothesis, to lessen the possibility of bankruptcy and financial distress, firms with better performance will choose a higher leverage ratio. In contrast, the franchise-value hypothesis suggests that firms with better performance will choose a lower leverage ratio to protect their future income. This hypothesis is supported by Berger and Bonaccorsi di Patti (2006) and Demzetz (1973) , who found that efficient firms increase their efficiency by lowering the ratio of debt to equity. In addition, lower leverage is needed to sustain the economic rents or franchise value to avoid liquidation. A recent study by Margaritis and Psillaki (2010) concluded that leverage has a positive impact on firm efficiency, and vice versa. Furthermore, they also found that firms with family ownership were more efficient than firms with other types of ownership. However, there is no significant influence of types of ownership on capital structure. Based on those previous studies, it is important that firms manage its owned capital structure based on good corporate governance in order to achieve high efficiency.
Indonesia, Malaysia and Singapore are three big members of the original ASEAN community. The main goal of the ASEAN community establishment is to promote and have an effective collaboration in economics, social and cultural aspects of the member countries. To achieve the goal, they agree to collaborate effectively by utilizing their capacities in agriculture, trade as well as the communication facilities. The collaboration of these member countries has achieved a remarkable economic collaboration. For example, ASEAN members share in trade was increasing from 17 percent in 1993 to 25 percent in 2013 (ACIF, 2014). As indicated in the Table 1 below, intra-trade between ASEAN community members conducted by the three countries except for Singapore were higher than trade to other countries. Singapore, is known as a the best practice of corporate governance in Asia, which use as benchmark for market discipline, transparency, independency, responsibility and fairness (CLSA, Corporate Governance Rating in South Asia, 2001). On the other hand, Indonesia as an emerging economy lies on the last position, while Malaysia on the average, albeit both Indonesia and Malaysia are emerging economies. In order to enhance intra -ASEAN trade between the sample countries and other members as well as other countries in the world, they need to have a good practice of corporate governance. This study, therefore aims to examine the impact of capital structure and ownership structure on firms' performance in countries with different level of corporate governance levels after controlling for firms' specific factors. In addition, to enrich the results we choose three different industries which have high growth rate such as Food & Beverages, Personal Goods, and Telecommunication.
This study contributes to the existing literature of relationship between corporate governance and firm performance in two ways. Firstly, this study focuses on ASEAN countries which actively doing intracountry trade activities, but have different levels of corporate governance practices. This condition is interesting to be observed, whether the different practice different corporate governance between the sample countries will have different impact in the relationship between capital structure and performance. Secondly, this study examines the reverse causality hypothesis of three high growing industries.
To examine the impact of leverage on performance and vice versa, this study examine the existence of the reverse causality hypothesis which is can also be described through efficiency-risk hypothesis and the franchise value hypothesis of the three ASEAN countries using panel data of 215 firms from 2008 to 2011. Overall, results of the study show a support for the reverse causality hypothesis, which show a positive and significant relation between firm's leverage and performance and between romance and leverage. However, when we take into account country's effect on the sample, we found that both Indonesian and Malaysian firms have significant effect in lowering efficiency of the sample firm's entire observation periods, which implies that Singaporean firms are more efficient than those of Indonesian and Malaysian. We also taking into account the effect of industry, and found that food and beverages and personal goods will lower the efficiency of the industry.
The paper is organised as follows: section 2 provides a brief review of literature on the relation between firm capital structure, ownership structure and firm performance; section 3 discusses data and model specification; section 4 analyses all empirical results from model estimation, and section 5 presents the conclusions.
Determinants of capital structure and firm performance
The free-cash flow theory suggests that in general, firms with large excess cash flows tend to be inefficient because the managers may use the cash to invest in unprofitable projects. In addition, management may also increase the dividend payment to increase shareholder value. This strategy is used to lessen unprofitable investments. Furthermore, the theory also suggests that using more leverage to increase interest expenses and principal payments may be applied when the firm has excess free cash flow. In conclusion, management may increase the use of leverage to increase firm performance in the view of shareholders. Jensen and Meckling (1976) suggest that higher leverage will lower agency costs and increase efficiency and firm performance. In addition, a firm's performance is also affected by factors such as profitability, size, asset structure, growth, ownership structure and types of ownership (Margaritis and Psillaki, 2010) , leverage (Masulis, 1983; Harris and Raviv, 1991; Rajan and Zingales, 1995; Park and Jang, 2013; Fosu, 2013), and well as competition (Fosu, 2013) . Chen and Strange (2005) suggested that a firm's capital structure is affected by profitability, size, risk and sales growth. They also found that profitability is negatively related to leverage, which is consistent with the pecking order theory. This indicates that firms with higher profitability will have more internal funds, and therefore will tend to use less debt (Myers, 1977) . Other studies by Demsetz and Lehn (1985) , Titman and Wessel (1988) and Booth (2001) show that leverage is negatively affected by business risk. Diamond (1991) found that large firms have more debt in their capital structure. Furthermore, Chen Yang et al. (2010) show that from the capital structure perspective, high growth firms have a high possibility of an underinvestment problem; therefore, they tend to have a lower debt ratio. Stiglitz (1992) found that the existence of imperfect information in the relationship between managers as agent and owner as a principal may cause agency problems. Furthermore, Reihelstein (1992) suggested that agency problems occur when the agent who manages the firm does not receive a sufficient reward from the principal.
Agency problems, capital structure and firm performance
Agency problems caused by managers' dissatisfaction may take place in the form of capital structure strategy. Jensen and Meckling (1976) , Fama (1980) , and Grossman and Hart (1992) suggested that management will allocate low leverage in the firm's capital structure to avoid the risk of bankruptcy. However, the firm will set high leverage when the owner fears the firm's over-investment (Jensen, 1986 ). These problems are consistent with agency theory suggested by Jensen and Meckling (1976) and Stiglitz (1992) on the conflict between agent and principal. According to Reichelstein (1992) , such conflict may occur because both managers and owners have different personal interests. Therefore, the owners may reduce such conflict by monitoring the managers to act on behalf of their interests.
Agency problems may also be caused by the ownership structure, namely, ownership concentration and ownership composition. There are two different views on the effect of the ownership concentration on leverage. For example, Stulz (1990) found that firms with high ownership concentration tended to have a high level of leverage to reduce the possibility of takeover risk by the owners. In contrast, Holderness and Sheehan (1988) suggested that managers in firms with high ownership concentration tend to choose low leverage in their capital structure. Morck, Shleifer and Vishny (1988) found that ownership concentration less than or equal to 5 % with alignment-interest effect will improve firm performance. In addition, the existence of the entrenchment effect at 5-25 % concentration will decrease performance. However, performance will rise when the ownership concentration is above 25 % due to the weakening of the entrenchment effect.
The composition of firm ownership is the classification of the types of owners and how they control the firm. Claessen et al. (1992) suggested that a firm's owners can be classified into individual shareholders or family, government and institutions. If the majority of shareholders are family or a group of families, they will focus on the benefits and profitability of the firm. In contrast, when the majority shareholders are institutions, then they will only pursue the firm's profits. Meanwhile, if the firm is owned by owner-managers, then managers may adjust their interest to align with other shareholders (Jensen and Meckling, 1976) .
A firm's performance is an important factor that aligns the interest of owners and managers because it can be used as a mechanism to reduce the agency problem between managers and shareholders (See also Agrawal and Knoeber, 1996; Bebchuk and Fried, 2003; and Core et al., 1999). According to Ross et al. (2008) , the free cash flow theory postulates that firms with lower free cash flows tend to invest in profitable assets and are more efficient than those with higher free cash flows. In addition, there is a potential agency conflict between owners and creditors in relation to bankruptcy risk due to underinvestment or debt overhang. This condition indicates that debt has a negative impact on the firm due to inefficiency in decision making (Myers, 1977) .
According to the efficiency-risk hypothesis and franchise-value hypothesis, a firm's performance is also affected by the choice of capital structure. The efficiency-risk hypothesis suggests that firms with better performance will choose high leverage in their capital structure to reduce bankruptcy risk and problems caused by agency costs. In contrast, the franchise-value hypothesis proposes a lower level of leverage to assure a high level of efficiency and to protect the firm's economic rents or its franchise value from liquidation (Berger and Bonaccorsi di Patti, 2006) . The effect of a firm's performance on its capital structure and vice versa is known as reverse causality hypotheses.
Benchmarking firm performance
There are a variety of performance measurements. The common method used to evaluate firm performance is financial measures. Financial measures are widely used and are mandated in evaluation literature to evaluate firms' financial performance, as distinct from production efficiency. Sharma (2001) suggested the main reasons for performance measurement. The reasons are relating to the issue of time value of money, economics condition, as well as administration and management issues. A commonly used tool to assess firm financial performance is financial ratio analysis. Ratios provide tools for managing information to analyse a firm's financial condition and performance (Shapiro et al. (2000; 36) ). These can provide a profile of a firm's economic characteristics, competitive strategies, operating, financial, and investment decisions in relation to other firms or to its industry (White et al. (1998; 41) ). The specific financial ratios that are used depend on the assessment purposes. For example, a study that aims to measure the quality of management in terms of efficient use of working capital may use turnover ratios, such as sales efficiency, and inventory turnover (Harper (2002) and Parker and Hartley (1991)).
However, there are also limitations and problems in the use and implementation of financial ratios as performance measures. First, problems may occur in implementing the ratios to analyse a firm's financial performance. For example, sometimes it is not easy to recognise meaningful industry averages for the industry to which a firm belongs. Therefore, the firm must decide on its own peer firm and create a standard with no reference to industry norms. In addition, if inflation has negatively impacted a firm's balance sheet, financial ratios generated from these numbers must be interpreted with care. Seasonal factors can also distort the ratio analysis; therefore, balance sheet entries and their corresponding ratios will vary with the time of year when the statements are prepared (Brigham and Gapenski (1990), and Keown et al. (1996) ).
Other measures that increasingly are applied to evaluate firms' performance are production efficiency measures of data envelopment analysis (DEA), which is used to circumvent the inadequacy of measuring financial performance. This approach provides a tool for measuring and evaluating a firm's performance beyond those available from accounting ratios measures. DEA is used to measure a firm's efficiency by taking into account multiple input factors required to generate the output produced by a firm. This ratio is thought to be superior to the common efficiency measures from financial ratios (such as labour contribution to sales), which often address partial efficiency without controlling for the effect of other inputs such as capital efficiency.
This study measures a firm's performance by its efficiency in using its sources to produce outputs, by applying a non-parametric linear programming technique of data envelopment analysis (DEA). The firm's efficiency is measured by comparing output produced to the input used to generate the outputs. Higher efficiency indicates that the firm can reduce the use of input to the minimum required to produce a certain level of outputs (Coelli, et al., 2005) . firms. These industries were chosen based on their relatively high growth rate. We exclude financial firms from the sample due to their special asset composition, stringent government regulation and the uniqueness of the industry. To avoid the effect of country and currency exchange rate, all data has been adjusted to US dollar.
Empirical models
To obtain answers to the research questions, this study was conducted in two steps. In the first step, the firms' performance is measured by technical efficiency of each firm and calculated by applying non-parametric DEA methods. In the second step, two empirical models were employed. The first model is used to test the existence of the agency cost hypothesis which investigates factors affected firms' efficiency performance. Furthermore, the second model is employed to test the presence of the reverse causality hypothesis that can be tested by estimating by the efficiency-risk hypothesis and franchise-value hypothesis.
The first step in this study is to measure firm's performance by measuring its efficiency using Data envelopment analysis (DEA). DEA is a nonparametric approach to measure firms 'efficiency by incorporating the contribution of input factors to produce outputs in a production process. It involves the use of linear programming methods to construct a non-parametric piece-wise (frontier) over the data. It utilizes data as inputs and output quantities of a group of firms or decision making units (DMUs) to construct a piece-wise frontier over the data points. This frontier is constructed by the solution of a sequence of linear programming problems, one for each DMU in the sample. Efficiency scores are then estimated relative to this frontier, which corresponds to an efficient technology.The benefits of employing this approach in the calculation of firm's efficiency are that one's do not need to specify either the structure of production function or the weights for outputs and inputs used. In addition, this approach can take into account the multiple inputs used to produce a single or multiple outputs (Coelli, et al., 1995) . DEA can be estimated either input-oriented or output-oriented. In the inputoriented, the DEA approach denes the frontier by seeking for the maximum possible reduction in input usage, with output held constant, vice versa. This study used sales as output variable and fixed assets and number of employees as inputs. To measure the efficiency score, this study used the variable returns to scale (VRS) to accommodate the difference characteristics of the industries, as well of the countries (Coelli, et al., 2005) . The input orientation DEA is as follows:
is a vector of input prices for the i-th firm and * is the cost minimizing vector of input quantities for the i-th firm, given the input prices and the output quantity .
Model 1 is used to test the effect of leverage on firm's performance after controlling firm-specific factors, such as profitability, company size, assets structure, growth, ownership concentration, and types of ownership on firm's performance measured by efficiency. By estimating the model, we would like to investigate the existence of agency cost hypothesis, under investment and irrelevance theory of capital structure. The model is as follows:
where EFF is the performance of firm i at time t. In this model, EFF is influenced by independent variables such as LEV measured as long-term debt divided by total company assets. The agency cost hypothesis argues that the relation between a firm's leverage and its efficiency is expected to be positive. However, when the leverage reaches a certain (sufficient) debt level (LEV 2 ), the effect may turn negative (non-linear) due to growth opportunity, which is known as under investment or debt overhang theory (Myers, 1977; Jensen, 1986; and McConnell and Servaes, 1995) , and irrelevance theory of capital structure as suggested by Modigliani and Miller (1958) . Z 1 is a vector of control variables, including profitability (Measured by EBIT/Total assets), company size (ln of total assets), assets structure/tangibility (ratio of fixed assets to total assets), growth (% sales growth), ownership concentration and company's type of ownership (Rajan and Zingales, 1995) .
The efficiency score is estimated using the Data Envelopment Analysis (DEA) approach, which computes the efficiency of a firm relative to other firms in the sample. The efficiency value entered in the equation of model (1) is obtained from
).
The second model was applied to examine the reverse causality hypothesis, which is the effect of firms' performance on leverage. The effect is measured by testing efficiency-risk hypothesis and franchise value hypothesis. The model is as follows.
…………………………….. LEV i,t = β 0 + β 1 EFF i,t-1 + β 2 Z 2i,t-1 + v i,t
In this equation, the dependent variable is leverage (LEV) and the independent variables are company efficiency (EFF) and control variables. As discussed earlier, the efficiency-risk hypothesis suggests that a firm's efficiency may positively affect its leverage (Berger and This study also examines the effect of ownership concentration on firm's performance. As suggested by theory and previous studies, the effect might be positive that indicates incentive alignment effect Jiraporn and Gleason, 2007 , and Margaritis and Psilaki, 2010); negative effect which implies entrenchment effect as suggested by Jensen and Meckling (1976) , Demsetz (1983) , Mork et al and Friend and Lang (1988) . Furthermore, the effect may also zero (Zero net effect) as suggested by Demsetz and Lehn (1985) , John and John (1993) and Demsetz and Vilalonga (2001) . The ownership concentration was determined by comparing the share of the largest shareholders and total shares, and divided into three categories: (1) low concentration (OWN1), where the largest shareholder owns less than 25 % of total shares; (2) medium concentration (OWN2) when the largest ownership stake is 25 % to 50 % and high concentration (OWN3), indicating the largest ownership when the largest ownership stakes is more than 50 %. It is expected that various ownership concentrations will have different influences on a firm's efficiency performance. In addition, this study also examines the effect of types of family ownership on firm's performance to test the above relationships. It categorised firms as family-owned and non-familyowned. Following Arifin (2003), a firm is also categorised as family-owned when the largest owner among individual or listed firms is a member of the firm's founding family. This classification is not applied to foreign companies and financial institution. Table 1 shows the summary statistics for the main variables in the study. Averaging all observations, the mean efficiency is 0.747, and its sample variation is relatively small at 18.78 per cent. The mean value for leverage is 0.096, and its sample variation is smaller (0.1285). Growth and profitability averages are 0.152 and 0.092, respectively. The average size for the sample is 14.567 with relatively small dispersion. The mean value for tangibility is 0.612. The sample variation is substantial, as indicated by large standard deviations. The mean value for ownership concentration is 0.408 with relatively small variation. All series are normally distributed. 
Results

Descriptive statistic
Results
The analysis of results from the estimation of the two estimation models using a random effect model (REM) will be divided into two parts. The first part shows results from model 1: the effect of leverage and other firm-specific factors, such as profitability, company size, asset structure, growth, ownership concentration and types of ownership on efficiency performance. The second model examines the reverse causality hypothesis of a firm's efficiency on its leverage. Furthermore, the analysis of each estimation model is presented in terms of (1) 
The effect of leverage on firm's performance (The agency-cost hypothesis)
The effect of leverage on firm's performance is estimates by testing agency cost hypothesis, underinvestment, and irrelevance theory of capital structure. Table 2 . The effects of leverage, and other firm's specific factors on efficiency performance *Significant at 10 per cent level ** Significant at 5 per cent level *** Significant at 1 per cent level
Results in column 2 show overall, firm's leverage has a positive impact on its efficiency. When examine the effect separately by country, the impact is significant in Singapore (at 1 per cent level) and in Indonesia with 10 per cent level. Industrial analysis shows that the efficiency performance of the firms in the Food & Beverages industry is the most affected by level of leverage. This indicates a support for the agency cost hypothesis that the use of debt in firm's capital structure will have a positive impact on performance. This implies that firms with high debt will increase its efficiency in order to reduce agency cost Grossman and Hart, 1982) . However, when a firm's leverage increases and passes a certain limit, then its leverage impact will be inversely proportional to its efficiency. This indicates a non-linearity due to conflict of interest between debt holders and shareholders which creates underinvestment or investing in low risk assets as suggested by Myers (1977) .
When investigating the effect of ownership concentration on firm's performance, we found negative and significant relationship when largest shareholder owns less than 25 % of total shares (OwnConc1). This indicates that when ownership is more dispersed, the control is weak, which leads to low performance. Furthermore, it also indicates the presence of agency cost in the sample firms as results of poor alignment and managerial entrenchment between management incentives and shareholder interest in the firms with low level ownership. Demsetz (1983) . However, when the ownership increases to 25%-50%, the effect is positive due to increasing shareholders' control. This can be explained by incentive alignment effect as suggested by Demsetz (1983) and Mork et al (1988) . The theory stated that a positive effect related to the willingness of the shareholder to spend money as monitoring cost to control managerial performance. However, when the firm's ownership is concentrated above 50 per cent, then there will be no significant effect on firm's performance. In addition, in overall we found a positive but not significant evidence of the effect of family ownership on performance. This finding implies although family ownership increases agency cost by increasing leverage, they may still have personal advantages (Demsetz, 1983) . Furthermore, when we control country's effect on the sample, we found that both Indonesian and Malaysian firms have significant effect in lowering efficiency of the sample firm's entire observation periods. Thus, it implies that Singaporean firms are more efficient than those Indonesian and Malaysian. We also taking into account the effect of industry, and found that food and beverages and personal goods will lower the efficiency of the industry.
Column 4, 6, and 8 of the Indonesia, it appears that the level of leverage has a negative impact on a firm's efficiency. This indicates that the increased use of debt causes conflict between the shareholders and debt holders, which results in an underinvestment problem as discussed earlier. In contrast, if the firm continue increasing its debt, at some point it will cause a positive effect on performance. This condition may occur because higher debt level causes a higher agency cost; therefore, the firm needs to increase debt to lower agency cost, which supports the agency cost hypothesis. In contrast, although result indicates a positive effect of leverage on Malaysian firm's performance, however it is not significant. This result is consistent with irrelevant theory of capital structure (Modigliani and Miller, 1958) . In contrast, there is a positive and significant effect of leverage on firm's performance in Singapore. This finding indicates the existence of the agency cost hypothesis as suggested by Jensen (1986) , Grossman and Hart (1982) , and Margaritis and Psilaki (2010) .
Examining the effect of ownership concentration and family ownership on performance, we do not find significant effect of ownership concentration in each level in Indonesia. However, the effect is positive and significant when the largest ownership stake is 25 % to 50 % and high concentration indicating the largest ownership when the largest ownership stakes is more than 50 %, in Malaysia and at the largest ownership is more than 50% in Singapore. These results indicate the existence of alignment effect in both countries. In addition, we find a positive and significant effect of family ownership in Malaysia, which implies that family ownership will enhance firm's performance. This finding consistent with incentive alignment effect which suggested that family ownership will minimize agency cost, since it generally prefers to choose the managers from their own member. Thus, they will have a similar interest in the firm. This result is also in line with Morck et al (1988) and Villalonga & Amit (2006) .
The effect of a firm's leverage on its efficiency differs among the industries studies. For example, the impact is only significant for the foods and beverages industry. In other industries, i.e., personal goods and telecommunication, the impact is negative and not significant. This implies the irrelevance theory, which states that there is no relation between capital structure and a firm's performance, which is suggested by Modigliani and Miller (1958) , However, when the model was estimated separately based on country and industry, we found that only Malaysian firms and firms in the personal goods industry were significantly affected by the concentration of ownership. In addition, the impact becomes positive and significant when the concentration increases to the medium level. These results indicate that when the ownership is dispersed, the control of the shareholders decreases. This situation creates a free rider situation in which small shareholders are not interested in supervising the company because of the high cost for monitoring and the small financial benefit they would gain. Therefore, if all of the small shareholders behave the same, then there will be no one to control the firm's management. Furthermore, if the ownership concentration increases to 25 % or 50 % the impact becomes positive. This implies that the higher control of the shareholders increases the firm's ability to generate profits. In the case of Singapore, a firm's efficiency performance is positively and significantly affected by the medium level of ownership concentration. However, increasing the level of ownership concentration to greater than 50% will result negative impact on efficiency. This implies an existence of the entrenchment effect as suggested by Jensen and Meckling (1976) .
When estimating the impact of ownership concentration on efficiency performance based on industry, we found no significant impact on the firms in the telecommunication industry. Therefore, the analysis is only based on two industries. In contrast, the impact is significant in the personal goods industry at the 10 % level. In addition, we also found that the lowest and highest levels of ownership concentration have a negative impact on firm efficiency performance, due to the entrenchment effect. This result is consistent with Morck et al. (1988) , who suggested that there is a non-monotonic impact between ownership concentration and company performance. In the case of family ownership, the result shows that, in general, in all countries it appears to have no impact on firm performance. However, estimation by country suggests that family ownership does have a small impact on firms in Malaysia, but has a negative effect on firms in the personal goods industry. This also indicates that family ownership may create conflict between owner and managers because they need to use debt to discipline managers.
Overall, a firm's growth positively affected its performance. This result is similar to that of Claessens et al. (2002) and King and Santor (2008) . This implies that high growth firms present a greater investment opportunity with more chance to generate profits. In addition, when we estimated the effect of a firm's past profitability on its efficiency performance, we found that on average the effect is negative and significant. This result is not as expected; more profitable firms are expected to be more efficient. However, in this case, past profitability was insufficient to increase firm efficiency. This situation may be due to a decrease in firm leverage, which due to pecking order theory (Myers, 1984) increases agency cost.
The effect of firm size measured by the natural log of the firm's sales is expected to have a positive impact on its performance. Findings from the regression analysis show the reverse. This indicates a significant non-monotonic impact on firm performance (Himmelberg, et al. 1999) , which is probably due to high monitoring cost. However, when a firm's growth reaches a certain point then the impact will be positive.
Examining the effect of a firm's tangibility, we found a negative and significant impact on firm efficiency performance for lower levels of tangible assets. This finding indicates that higher levels of tangible assets decrease a firm's opportunity for growth (Booth et al., 2001 ). However, continued reduction of a firm's tangible assets makes it harder control and more difficult to secure debt due to lack of availability of good collateral which increases the agency cost.
The effect of firm's efficiency on leverage
To examine whether the reverse causality hypothesis held in the sample firms, we examine the effect of firm's efficiency on its leverage. Table 3 presents the estimation results of the impact of firm efficiency and other control variables on leverage. Table 3 . Effects of efficiency and other firm-specific factors on performance leverage *Significant at 10 per cent level ** Significant at 5 per cent level *** Significant at 1 per cent level Table 3 reports the estimates of the leverage model to examine the reverse causality hypothesis. The results from model estimation show that in general the effect of efficiency on leverage is positive, which supports the efficiency-risk hypothesis. This indicates that an efficient firm will reduce liquidity risk and financial difficulty, which leads to reducing agency cost. This finding is consistent with the Margaritis and Psillaki (2010) studies of French manufacturing firms. In contrast, a country-based analysis found that for Indonesian firms and firms in the Food & Beverages industry, the impact is negative. This supports the franchise-value hypothesis, where firms choose to decrease debt when the firm becomes more efficient in an attempt to protect economic rents or franchise value generated from the performance in order to guard against threats to liquidity and to retain more profits.
We find that in general, firms with low and more concentrated ownership have more debt in their capital structure in both the food and beverages and telecommunication industries. However, in Singapore, the effect of ownership concentration is negative. This implies that when the shareholders' rights are relatively low then they expect to choose more debt on the capital structure to handle the agency cost problem (Jiraporn and Gleason, 2007) . In addition, family firms choose to have less leverage. This finding supports Friend and Lang (1988) , who argue that insider ownership, such as family ownership, will reduce debt to protect investment capital in the company and generate higher profits. Furthermore, firms with more tangible assets tend to use less debt, indicating greater use of internal financing in their capital structure (Cheng &Tzeng, 2011).
Conclusion
This study investigates the effect of capital structure and ownership structure on firm performance. In addition, the study also examines the reverse causality hypothesis using firm-level data from three industries of three ASEAN countries: Indonesia, Malaysia and Singapore.
To test the hypotheses, the study applied two stage estimation methods. First, we measured the effect of capital structure and ownership structure on firm performance. Firm performance was measured using the non-parametric approach of Data Envelopment Analysis (DEA). Second, we tested the reverse causality hypothesis from firm performance to capital structure, which was viewed from the perspective of two competing hypotheses, i.e., efficiency-risk hypothesis and franchise-value hypothesis.
In general, the results of this study support the agency-cost hypothesis (Jensen and Meckling, 1976) , which states that higher leverage improved a firm's efficiency, and reverse causality hypothesis. However, in the case of Indonesia, it appears that higher levels of leverage decrease firm efficiency. This suggests that the increased use of debt causes conflict between the shareholders and debt holders, which results in an underinvestment problem (Myers, 1977) . In addition, we also found entrenchment effect in firms with the lowest and highest level of ownership concentration.
The results from model estimation also show that in overall, the effect of efficiency on leverage is positive which supports the efficiency-risk hypothesis. This finding is consistent with Margaritis and Psillaki (2010) . Furthermore, we also found that family owned firms use less debt in their capital structure.
